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1、利用 STM 研究三种结构相似、链长不同的非离子型氟表面活性剂分子 FSN、











面下进行 STM 表征；同时初步研究了 NDC 分子在 Au(100)表面的自组装。结果
表明，两种分子虽然结构上存在一定的差异，但其在 Au(111)表面的自组装膜表


















NDC 的单胞参数为：a = 1.20±0.04 nm，b = 0.77±0.04 nm 及角γ = 136±4 °，
BDC 的单纯胞参数：a = 1.41±0.04 nm，b = 0.83±0.04 nm 及 γ = 136±3°。用
相同的方法在 Au(100)表面制备得到 NDC 分子的有序自组装膜，但是膜的面积
不大，表面的大量金岛破坏了膜的连续性，且该膜存在分子缺失。其单胞参数为：
a = 1.20±0.04 nm，b = 0.72±0.02 nm，γ = 120±4°。 
3、通过一步加热蒸发法在 Au(111)表面制备得到方酸分子的有序自组装膜并对其




















Self-assembly on the solid surface directed by physical interactions is an 
effective way to construct controlled structures of nanosystems at molecular level. It 
attracts wide attentions from researchers in recent years. For the self-assembed 
monolayers (SAMs) with weak molecule-substrate interaction, the intermolecular 
interaction plays an important role in the formation of SAMs. Therefore, it will be 
meaningful to explore the effect of the intermolecular interaction on the structure of 
SAMs. In this thesis, we report STM studies on three self-assembly systems based on 
weak molecule-substrate interactions. The main contents and conclusions are 
summarized as follows: 
1. STM is used to characterize the structures of three nonionic fluorosurfactant 
SAMs on Au single crystal surfaces. The results demonstrate that the three nonionic 
fluorosurfactants form stable and ordered SAMs on Au(100) surfaces with some 
parallel corrugations, which result from the repulsive interaction between the nearest 
fluorosurfactant molecules. The different molecule chain lengths lead to different 
characteristics of the SAMs on Au(100) surfaces. FS-300 with the longest chain 
generates the strongest intermolecular Van-der-Waals repulsion, thus its SAMs present 
shortest corrugation distance. FSO with the shortest chain gets weak intermolecular 
interaction, which results in less ordered SAMs with more defects. FSN forms 
high-quality SAMs due to the subtle balance between molecule-substrate and 
intermolecular interactions. However, the different molecule chain lengths do not 
affect the structures of the SAMs on Au(111) surfaces, where the same (√3×√
3)R30°arrangement and large domains are revealed in the SAMs of FSN, FS-300, 
and FSO on Au(111) surfaces. 
2. We prepare the SAMs of 2,6 - naphthalene dicarboxylate (NDC) and 4,4’- 
dicarboxylic acid (BDC) on Au(111) surfaces by a one-step heating evaporation 
method, and the SAMs are characterized by STM. Furthermore, the self-assembly of 
NDC on Au(100) surfaces is preliminary studied and compared with that on Au(111) 
surface. The results show that both NDC and BDC form ordered but incommensurate 
SAMs on Au(111) surfaces via two-fold hydrogen bonds among the carboxyl groups 















respect to the <110> direction of the gold substrate. Because of the different molecule 
chain lengths, the SAMs of NDC and BDC present distinct unit cell parameters. The 
unit cell parameters of NDC SAMs are as follows: a = 1.20 ± 0.04 nm, b = 0.77 ± 
0.04 nm and the angle γ = 136 ± 4°. The unit cell parameters of BDC SAMs are as 
follows: a = 1.41 ± 0.04 nm, b = 0.83 ± 0.04 nm, and γ = 136 ± 3°. Meanwhile we 
obtain the NDC SAMs on Au(100) surfaces via the same method. However, the 
SAMs on Au(100) surfaces show small domain size, Au islands and SAM defects, 
which are not as good as the SAMs on Au (111). The unit cell parameters are as 
follows: a = 1.20 ± 0.04 nm, b = 0.72 ± 0.02 nm, and γ = 120 ± 4°. 
3. The SAMs of squaric acid (SQA) on Au(111) surfaces is prepared by a 
one-step heating evaporation method and characterized by STM. The results indicate 
that squaric acid forms two different structures on Au(111) surfaces. The two 
structures differ in their adsorption manners. In one structure, the molecules adopt a 
flat-on structure on Au(111) surfaces; in the other, the molecules are perpendicular to  
Au(111) surfaces. It is difficult to obtain an ordered SAMs of SQA due to the 
existence of many Au islands on annealed Au(100) surfaces. 
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